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^ ^<?^ a.7l ^o_^ wfl^l5]ol o;^cf. tcl-e:)-^-! >]s 91^^ ^S.^ ^}<=>]^ ^'U 
-£ 3 

•s^^S^l^^l. wfl^a^^^. ^7l^^. 7flolE^s^<a-, LCD. COG, Mfl^ 
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S.^] ^^1 {LIQUID CRYSTAL DISPLAY} 
£ 1^ "^^^ ^ ^^1<^1<^1 4€- ^^1^ 7fl^iEo]i::f. 

£ 5^ 3£ 4^ SA]:^^ V-V tcj-BV ^el- :£Altb ^i3iEolt:f. 

<8> ^ ^t^^ SA] ^^lofl ^olcf. 
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<9> ^yV^^oi ^^Kliquid crystal display. LCD)^ ^ it^l^^}- ZL ^}o]d\] 

-H-^-i: ^1 «o^^^ (dielectric anisotropy)^ i^W. ^^^f^^l 

€^11- ^7>*>J1. o] ^:^]o^ ^7]% 2:^*H ^-^^f^* 2:^^ 
o.s-'^l ^^cf. ^^jeltb ^A] ^^1^ :^cfl7> y^^^ K^] 

^^Kflat panel display, FPD) #<^l^i cfla^ol ^o,^a^^ o] ^oljAis yvn^ e^;^!-^; 
BlCthin film transistor. TFT)* :4i>^>S. <^l-§-^ TFT-LCD7> ^S. <^]-%-^Jl 9X^. 

i42l- ^^^^ cfloiE^ A]:^^ ;^1<H«H ^± ^^^s. 

^'a-(Voff)* ^^^^^ TflolM ICCintegrated circuit)7l- a]^ ;^1o1«.^h. 

S c^]olE-l IC7> o}^S.ii ^<a-^S. ^^f-^S.**) ^<>^^x:^-. ^S. 

^1<=H^ ^ "-m^ K^]^ ^}^^] ^^Itt 9m 7l^(printed 

circuit board, PCB)ofl ^w]£)o1 oj^ji ic^ PCBS^- iAl^^o;) a>o16)] ^^It!: 7}^^i 
91^ ^S-Cflexible printed circuit. FPC) 71:^: 9X^. PCB^ ^ 

7fll- o] ;go. ^A]:^ :Q2.ofl ^^^^ Hfl^]*>l^ , ^^2] TjlolH PCB. ^ 

^1- t^l<5lBl PCBel- ^t]., 711 ojE PCBsq- ^Hoil^ p]]o]E. IC7>, c-flo] 
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neiLl n\<^]:^ PCB^ ^>-§-^V^] ^JL cflolB] PCB'?]:^ ^>-§-^ ^-^^ . ^-f 

^ n^]^ PCB<^1 ^^It!: -tlJl ^1^^^^ ^3^^^ ^O-S-^Bl^l A]^^ Til 

o]E ICS ^^*>7l ^tflA-l^ FPC 7l:&5Jf VC^S. 

^■i-Jl, TflolE^. 7l:^<^l£ ^IrcH cf^ TflolM IC^ ^^7> 

wvs. TfloiM ic» siJi, cfloiEi ic atb a^l^ s^^l ^ 

ofl w>S ^ Sicf[COG(chip on glass) ?]]^]^ ^-f- IC* S^l^ S 

^^1 ^<^1 Wl-S ^^^^ ^-f . ^^1- TflolE ICS ^^^V7l ^«flA-l^ Cilo]E^ 

^ FPC 7i^3i|- a>»«i:^oii^ -iiJ:^^ ^1-^ atb ^-g- ICS a^i^a- 

^<^1 wfs ^^^^ ^o]B\^. FPC 7l^^ -i-^ xi\]o]B] IC^ S.^ A] 

olsq. 7\]c>]^ .^^ ICI+ c-flolB] ICofl A] 31x4 

:^<Jd^ #^1^ 
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<14> ^ ^ngo^ ^ -^Alo^joll 14=. oij^cj ^^1^, 

<15> ^^o^ ^S.^, 

<16> >^7l S.^] S^HV^ ^^Sl ;(|12 SAl 

<17> ^11 S.^ ^S.^ # ^VM-Si}- 42 S.^] ^S.^ # ^^S)ol 

<i8> ^7] i;^H ^^^^ sl-dt a^l*. 

<i9> ^7] ^11 ^ ;«112 K^] ^7] i^^i ^;^> ^ ol^sjo^ oj^ 

31, ^7] m ^12 S.^] ^^^^ ^^<^1 ^Atb ^"^4: ^^*V^ ^'y- 

<20> ^ 3E.^*>i, 

<21> >^7l 4^21 ;^<i}- ^^^^ ^O.^ Hfl^lSl^H Si^. 

^<a- ^-^^(SLoff), TflolH ^ ^og. ^^Al(SLon), ^SJ- ^^^(SLdd) ^ 
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7] TflolS ^^g- ^^^(SLoff). ^7] ^^1 ^^^(SLss), ^"a- 

^(SLdd) ^ TllojE ^ ^^^(SLon) ^ ^-^S. tifl^l^ ^ 9X^. 

<25> >^7l 711 ojE ^-a- ^^^(SLoff)^ ^7l SAl^sl ^ffl o>-^(fanout) 

<Hi^i-^i ^1-^^ ^cfl^i^a ^ ^tq-. 

<26> ^1-71 ;^ll ^ ;^12 S.^] ^S.^, ^7] ^ >^7l Sl-^ ^^^l- ol^slc>| 5i 

ji, ^7l m ^12 a^i ;^]oi Ai:^^ 

3L^^>J1, ^71 ^^^^ ^7] ^<a- ^^>$d Afojoll Hll^l^ ^ 

<28> >^7l 4 ^-g-^^ ^Ell» 7MJ1 ^ >^7l ^ofl ^j-a}- 

<29> ^ ^-^^^ ^7l ^^21 ^<a- ^^^31- ^7] >^]o] ><\S.^6\] 

<30> >^7l <=«^ K^]%<^] ^7]^, *iS^il<H 7>A>^J 21^ 7l:&^ 

Ti\ i^^V^. ^^-^fe ^7l 7}^^^ 7]^ ^ofl ^j-^V^ ^ olcf. 

9X^, ^7] sfljE. A>oHi^, oi^tb ijfl^oii ^-^51^ ¥ ^-a- ^^g- 

o] ^7l 7}^^^ Sis. 7]^0_^ ^^S]^ ^^ ^ 
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<32> ^7] m K^] ^^^^ ^ SLS. A] 7l]olE ^ ^o^s\. 711 

olS ^<a--$-S TflojE Ajjis. ^^^>JL, ^7] ;^12 JE^l A]^^^ >^j-7l ^ 

^. 

<33> £1^^ ^JIS ^ ^Al<^loll Cfl^>c^ ^ ^t^o] ^5>^ 7l# ^ 

^Hl^i ^]^-^ 7M ^}7} •%rO]t}7]] ^A]^ ^ ^d^^t:^-. 

^ <^S1 7>;^1 >^ol^V ^BflS. ^ ^7lollA^ ^^^>^ ^Al«^lofl 

1:1-. ^4^^ ^^1* -R-^Vtl: £^ ^31* ^^cf. f-. . 

^, ^ -f-^ 1- nfl, o]^ cfs o^ofl" 

• ^<H1" Sinful ^ tifloil^ ^^oll cf^ -^^o] 

<35> £. 1^ -g- ^^S] ^ ^Alo^lofl 14=. ^a-^lo^ 7fl^5.olji, £ 2^ ^ 

^ ^Ajc^loll tcl-^ SA] ^^121 tl: tflt!: -i-7> Sl^iolcl-. 

<36> £ lofl £Al*V al-sl- ^o]^ ^ ^^o\] "Sfl^ sa] ^^j^ S.^]^ S^^l 

(liquid crystal panel assembly) (300) ^ <*1<H1 ?\]'=>]E. ^^-?-(gate 

driver)(400)sq- cljolB] ^-§-^(data driver)(500) , 7]]o]^ ^■g-^(400)«Hl n^-f- 
^5^^ -^(driving voltage generator) (700)^4 cflolEi ^^^(500)<^1 ^ 
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'^^''^-T-Cgray voltage generator) (800) n^JL o]^^ :^]<>m^ ^S. ^jcH-^Csignal 
control ler)(600)# 5L^sr>j7 oj^cf. 
<37> .6fl^ ^^1:^: 2:^^1(300)^ ^7} 1- t>fl S.^] ^^^(Gi-Gn. Di-D„) 

4 <^1'=H1 ^^(pixel)» z^- s.^] ^J:^(Gi-Gn. Di-D„)<^l 

<^:i^ ^^^1 ^>^>(switching element)(Q)^ o]6\] oa^ ^^7l(Cic) ^ ^ 

(storage capacitor)(Cst) » 5.^1 -50:51^(01-00, Di-Dm)^ ^S. 

(scanning signal) SE^ 7]]°]^ ^:i:(gate signal)* ^^^H ^ 1g<^ o;^^ 

^A]- AijiAi 7flolE^(Gi-Gn)32}- S)-^ ^:£(image signal) cll<^lBl 

(data signal)* ^^^M *i ^c>l cflolEl ^JO;^^ t-llolBl^(Di-D„) 

# iE^^i^. :ii7i>(Q)^ ^^7]- 4i;^>SAi. ZL ^;^>^ 7flols^(Gi-Gn)<^l 

<^^S\o] ^Ji ^a^}^ tllolBl^(Di-DJ<^l <S^51H. #^ ^^7l(Cic) 

^ -^^1 ^^7l(Cst)^ ^ ^^Hl ^^s^ol oirf. 
<38> on^ ^^7](Cjj^ it^XQ)^ #^ ^'^-(cominon voltage, 

Vcom) ^'^-(reference voltage)<^l ^^£|<H ^^7l(Cst)^ ^^f^ 

^:=^V^ 4€- ^<a-, <^1» 7]^ ^<a-oll o;irf. ne^q- -^^1 ^^7l(Cst)^ 

wl-S 7l]olEAi[ol^> 7llo]EAi (previous gate line)"'^le1- 

9^^5]<H ^ ^cf. ^^V^ wj-^* tiflAj (separate wire type)<^le)- 
ji ^7}o\ «j.^o. ;;^joiE «J-^(previous gate type)<^l5l-:il 

<39> tb^, ofl^^ a^l^ ^^^1(300)# ^^^^S £ 2<^l><>i^ 711 e^^^^ M- 
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<40> s. 2<H1 S.^]^ S.^]^ S^^KSOO)^ A^S. S.^]% 

(100)3j- >a-¥- S>««1^(200) ^ 1- A>olo^ ofl^^o)^ J£^t!:i=f. 5.^1 ^(100) <H1^ 

7llo]E>«H(Gi-i, Gi) ^ c^lolElAi(Dj)3l- ^^KQ) ^ -6-^1 ^^7l(Cst)7> ^til5)<H 

o^rf. ofl^ ^^7l(Cic)^ iEAl3a:(ioo)^ S)-db ^^(190)3i)- ^-f- ^^1:^(200)51 

7l§ ^^(270)^ ^ ^^>S ^ ^^(190, 270) ^^^#(3)^ -^-^^l^^i 7] 

<4i> ^^(190)^ ^^>(Q)oll ^^5)^3^ 7l§ ^^(270)^ ^a--^ S>«1^(200) 

^ ^^(^®)oll ^'a-(Vcom)*^l ^m^^-. 

<42> 0^7lollAl on;^J ^^(190)4 7]^ ^^(270)o] ^S^^^SrV^ ^7]^^ ^ 

ol&it!: ^31-^ S^l^ClOO, 200)«H1 -^a]-^ ^^^KS.^1*V^1 ^^)<H1 ^*><=^ 

<43> ^^(190)^ SEtl: '?l7]-«l:^ ^71]^ tifl^o] ^>«- iAl:^(ioo)<Hl 

^Hl5|o1 ^^(190)4 ^^m^S.^ -fr^l ^^7l(Cst)» 7ll«>m IJ- 

^-f ^± ^^(190)^ ^"^^l* ^V^S. 7llo1S^(Gi-i)3il- ^^^^S.^ 

Tii'^iM^cGi-i) 4 ^^1 ^^7i(Cst)^ ^ 

<44> £ 2^ ^^^1 rt^XQ)^ -^S. £^i(MOS) S^^l^iE^l- :a.<^^Jl 9X^^, <=>] 3.^1 

S^^l^iB]^ Hl^^ fl-:ii(amorphous silicon) c^-^^ fl-^ 

(polysilicon)* ^fl^f^-^S. isV^ ^^^]^iB]S. 
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<45> £ 2<^lAisq-^ ^el ^^(270) SA]:S-(100)<^1 ^wis)^ 9X^^ 
<^]H<=>\]^ ^ ^^(190 . 270)0] SL^ ^^^S. ^l-<H^cf. 

<46> tb^, S^ll- ^^*>7l ^tflAi^ Z]- S|.4l7> ^^a-* S.^]^ ^ 9X^^ ^}^^\ ^■ 

fet^i, o]^ ^^(190)011 ^-^-i}^ <^^<^i ^^, ^-^^^ ^ ^B-iccoior 

filter)(230)# ^wl^o.s>w) ^ ^eK230)^ iE 2«^l^i^^^ ^S. K^] 

^(200)^ €fl^ <=g^<^ ^^1:^(100)21 ^^(190) ^ <>l-2flofl 

<47> CfAl £ 1^ :^Jl*>ia. ^IJ- '^J^^-¥-(700)^ ^^XQ)* ^^^1^1^ ?]] 

<48> ^oj- A5A^«.(800)^ -afl^ ^^lo^ ^s.^ ^^o^ :^]2, ^-a-Cgray 

voltage)^ 

<49> 7flo]H zp.^«.(4oo)^ ^^-?-( scanning dr iver)e1-JL£ *H , 2: 
^^1(300)2] 7flolE^(Gi-Gn)o11 <^^S\o] AJ3^^H-(700)S-^E121 tIIoIe ^ ^ 

oil <?l7>t!:i=l-. 

<50> c-llolE^ ^:^a.(500)^ ^^^(source dr iver)e1-jl£ *H , fi^l^ 

2:^^1(300)^ cll<^lEl^(Di-D„)«Hl <g^5lol ^IS ^"a- ^5^^-¥-(800)S.^Bl2l ;^ls ^^''^^ 
^^^c^ t^]o]B] t11olE-l^(Di-Dro)^l 
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<5i> Alj: ;Hlo1«.(600)^ 7\]o]^ ^:g-«.(400). ^o]b\ ^:f.«-(500) ^ ^S^^^ 

(700) -S-^^ >«fl<H^m ^1^ ^5^^^H. ^^^>^ ^1<H Til^^lS ^ 

^^(400), ^:i^«-(500) ^ '^S^^-¥-(700)<Hl 

<52> ne-l^, S. 3^ ^JiS. *><^ ^ ^^21 tb -M^Hl^^l S^l ^^1^ ^2:<H1 

<53> ^ 3^ ^ ^^9] tb ^'^1<^1<H1 S^l 7fl2^=2^ Bfl^lSo] 

<54> 3011 S^lt!: W>Sq- ^o], 7flolEAl(Gi-Gn)4 Cll'^lei-'dCDi-Djol ^h]^ o«;:g ^A] 

^ 2:^^-11(300)^ ^^<^m -s^^^ fi^l ^-^^V^l ^tb ^lcH-^(600), ^ 

•3- ^S^j-^(700) ^ ^12: ^<a- ^S^^^(800) 14^^ ^S. A4i7> ^wl5l<H sis. 
7] ^(printed circuit board. PCB)(550)<^1 -^l^l^VJl a^l^ 2:^ ^1(300) 

PCB(550)^ 7}^^i 5]S.(flexible printed circuit, FPC) 71:^(511, 512)^ ^^}'^ 

<55> 7}^ ^^1^ FPC 7m(511)<Hl^ t^]o]B\ ^^^(521)^ 4^2^ 

^J:'a(522, 523)<^1 ^^^S)<H o^v^, dlolEi ^^>a(521)^ S^^1(300)<^1 ^^^^ BlS. 
^(321)^ -i-^>c^ cflolE^ IC(540)^ ^ ^^V^i)- <^^^<=^ , ^^^4. 

^S^(522 . 523)^ ^ ^-g- IC(540, 440)^1 ^^j-ofl ^d^^-^ 
^^^1(300)^1 ^^^^ 51:^^(322) ^ ^-^ ^^>Jd(323)* -i-*><^ ^ ^-^ 
IC(540, 440)^11 ^^tb-cf. 
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<56> 7]^^ FPC 7]^i512M^ o]6]] <g^^ c-flolE-l IC(540)«H1 ^ ^]o\ ^S. 

<57> o]s. Ai3:'«d(521-523)#^ PCB(550)2] 5|S ^±si\- <^^£|c^ ^fe- 

<58> Al^A](523)^ ^^o] ppc 7l:&c^l ^^^^ ^ SZ^-. 

<59> S. Soll^lsq- ^o] ofl^J i^^l(300)<Hl ^W]^ 71] o] E (G^-Gn) 

^^>i(220)7> ^^]S\o] SX^ iEAl <imD) «|-c.^ ^^d^^ ^-ir ^m^U ^cf. 7\]o] 

-^^1^W?>. S.^] <^^(D)^ ^<HM-^ -f-^fl^^^^ Hl-'iS t!" S.<^ ^iS 

^V^o] ^o>^lj7 ^^^oi ^VEl]7l- Sl^c^l ol <^^^ ^ <il-:^(fan out) 

<60> on;g ^A]:^ ^1(300)^1 K^] <^ ^ (D) ^^^1 71-^ :^l-el<^l^ 4^ 7^3] tllo] 

B] ^-^ IC(540)7> 7]-^ ^I-^IS '^^^^'^ 9X^. ^<^]B] IC(540) ^}o]o\] 

^ IC^V <?l^^(541)<5l ^^^51<H 91'^, FPC 71:^(511)^ *^>^ 7H1- ^^Itl- 1^-11 

<^1B] -^-S^ IC(540)<H1 ^^51^ :^]2i ^s* c]-^ c-flolE-l ^-i- IC(540)ofl ^V^lcflS. ^g: 

<6i> S^l^ Si^mSOO)^ 7}^ ^>Slofl^ vil 7fl2l 711 o]E IC(440) 

7> ^\]S. «<^^o.s. ^J-^^slol TijolE IC(440) 9i:^i 91^^ 
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^1^^(323)0] ^^^S\o] o;[cf. ol-i: ^-g- a1:£^(323)^ PPC 71^^(511)31 
^^^(523)4 IC(440) Sfe ^^1:^(200)31- 7l§ ^^(270)* ^ 

7l^ o.^ <^^^}7]y^, TllolE IC(440) aHI- ^71^1 o.^ -a^tlrcl-. 

<62> ^^1, A]^^(SLcom)^ a^l^ 2:^^1(300)31 7m(200):Bl- 7l 

<63> ^^^(323) ^ S.^] *^^(D)<^1 <y^t!: ^M(SLoff)^ 

7fl<^lS.>a(Gi-Gn)^ '^^^'^ tb^ ^<Hm 7l1olE^(Gi-Gn) ^ ^ 

^m7l 3ll:E.(323p)l- ^«l^>Ji Sicf. 

<64> o^Ai ^^tb i^l^ S^^l(300)^ ^ 711^1 S^l^dOO, 200)^ 

<^1^ s^;^l^E-i7> ^tii^ *>-^ s^l^(ioo)* :e^;^1^ei aAi:^:"*^! 

si- tb^. £ 3<^1>H ^-S- >tl3:'y(323), 21=^(321, 322), '?!^'?d(541) -^^l E. 
^^liBl SAl^(100)<^l ^«1S1<^1 9X^B.S., S.^]miOO)9] ^2^o\] cfl 

S- 4 vll^l £ 7^ ^2:^><^ ^Ml^l -i^tVcl-. 

<65> £ 4^ ^ ^^31 tb ^^HHl ttf^ S^l ^^1^ «l-nl- E^;;cl^E^ S>«-1^# 

£Al^ till^lS.S->«.i, S. 3^1 7llolE>yji). DflolEl^ ^ H Mt^} <^^^ ^tfl^H M-Bl-^ ^ 

olji, £ 5^ £ 431 M^^l^Bl SAl:^^ v-V rcl-e)- ^el- H^ltb 
^^S-olcl-. H 6^ :£ 331 A -^^^ ^cfl^H M-^^ Hfl^lSoM. :£ 7^ ^ ^^31 
tb ^^HHl nl-^ TllolE ^oj. ^^^ji). 7llolE>yo^ o^^«. ^tHi^c^ M-Bl- 

\E afl^l^olcl-. 
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<66> 7]:&(H0) ■?1<H1 «a:^t^1^(Al) "ar^ol^ ^^(Al alloy), ^elJi^CMo) 

^^(MoW), a.l-(Cr). ^^l-(Ta) S^^lS. o]^ 

^^o^ 7flolE/H(121). ^^2^ ^S^(125). S]JE.^(321, 322) ^ <?^^'Jd 

(541) o] ^^^Sjol o;icf. 
<67> 7llolEAl(i21)^ ^S. 7}S. '|^<H Si-^D^, ^ TllolM ^^(124)ol 

<68> s. e6\] ^X\^ n}9\. ^ol, 'a3:'?d(523)^ >^cfl^^S «?>^oil ^^Itb ^"a" ^ 

^^(SLcom. SLoff. SLss, SLdd. SLon)4 ^ wV^^S] ^^^(CSl, CS2, CS3)^ if- 

t!:^-. ^"a- ^^^(SLcom, SLoff. SLss. SLdd. SL on)^ ^^1^ 2:^^1(300)^ 

^•^^(SLoff), ^^1 ^^^(SLss). €^ ^^0- ^^^(SLdd). ^I^^IM ^ ^<a- 

^(SLon)^ Sf-W. ^1<H ^^^(CSl, CS2, CS3)^ ^7] A]^ Ai:^Ai^ t^IoIm 

<69> ^ ^Alc^loflA^^ 71^ ^-a- ^^>a(SLcom)* ^l^t!" ^^y- ^^-^CSLoff. SL ss- 

SLdd, SLon)# ^^<^1 ^^icflS., ^ 7>^J- ;5i<a-i: ^^^^ ^^d" ^^^^ 
S. ^^l^s^ o.^ ^^*>^. ^SJ-^ ^7l7> -lOV^ TflojE ^s. 

^(SLoff)* 7>^ ^^oil ufl^lBTi-ja, n cf^<H] ^oj-s] a.7l7> ov<?l ^^1 

^^^(SLss)4 ^'a-^ ^7l7> +3.3V^ ^^^(SLdd)* ^MS. tifl^lt!:4. 

^IB^-O.^ ^oj-o^ ^7l7|. ^ +20V» ^^e>fe TflolE ^ ^oj. ^^^(SLon)^ 71-:^ 
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SLdd. SLon)^ 91^'=^] Hfl^l^fJl ^S. -^o] o]yys\^ ^]o] A1^A1(CS1. 

CS2. CS3)^ Hl-^<^1 tifl^ls:> 5^0.14^ ^]o] Jie^l'i'a t}o] ^o] +3,3yo]B.S., 

^•a- ^^'?d(SLdd)4 Tflols ^ ^oj. ^^>^i(SLon) ^>«^H1 ^^-JdCCSl, CS2. CS3)* 

£Altt w>5q- ;a-oi, ^oj. ^^^(SLoff. SLss. SLdd. SLon)^ ^1*^ ^^^(CSl, CS2, 

cs3):ai=f ^cfl^^s T^cf^ ^JL ^cf. o]^ ^ ^-s] 711 ^-a- 

^^^(SLoff)^ ^^o] 7>^ T^Ai ;^i«J-ol 7}^ Jffl o>:^ ^^^11 

ZL ^711 ^* ^ 9X^. 

S. 7<^]^ ^-^ Ai^Ai(523) ^ 711 olE ^^d" ^^^(SLoff)'il-ir S.^ ^S. 125 

ojofl cfl^ ^^tb^l-. Tflolm ^oj. ^^Al(i25)^ #«^1 ^ol 

^A>-g- Jfl^(l27)» iLtht!:^. TflolE ^'a- ^^Ai(125)^ ^tb TflolEv^ 

(Gi-Gn)4 '^^Slol o^l^d], o]^ o^^^ 7llo]EAlol ^l-Efl ^A>^>71 

5. 6<H1 SAltb ^^^^ ^J:^(125)^ 2fl^(126) A>ol6il^ jL^^ 2ll = (128)# 

^1 ^1* 4:^(128)^ FPC(511)<^1 ^A^^ e1^i=iAl Ai^Ai(SAl^]-;^l ^ 

"^71-3^^ ^JlAiofl ^^51^ :^o^s\. ^«at!: tl7mx:l-. 
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<74> FPC 71:^(511)^ ^^^5:1(522)4 c^^^ el = ^(322)^ ^o]b\ 

IC(540)^ -i-^<^l €-S-tb ^ ^^^Vfecfl, zi yfl^l atb 

>a(323)fil Bfl^lsl- ^<a*>7ll ^ ^ 

<75> Til olEAi (121)3}. ^J:^(125)^ ^^^^S- n^S. 9X^]^, 

^S- ^£ ^iPfl, ^>J1 # 

<76> 7flolE>^(i21) ^ ^^^(125)^ ^5|-fl-^(SiNx) nl-^^ <^1^^^ ?\]^]^ ^ 

<77> TflolE ^^(124) 711 ojE ^<^^(140) ^<^m ==r:^^ o]^o] 

^ 4^5^ -9 (island)^ «]:S.^(154)7> ^^^S\<^ 9X^^ , ^5.:^1(154) ^<^]^ '^(P)^ 
^^Mro] ji^^S. ^^^o] wl^:g fl-^ rcl-^o^ tiV^^l^ ol^o:| 

^ 4^ -^^11(163. 165)7]- ^>^^slo1 oxo_x^ z^- :^7ll(l63, 

165)^ TllolE ^^(124)* ^^^S. 9^^^S. ^^S\o] c^t]., 
<78> ;5]*j-A^ «- 711(163, 165) ^ 711 olE ^^^(140) ^<^1^ ^^^I-b" 'ar^^l 

■e- #e]-tic^ ^S] :^o^ iE^^lS. 

<^1^<H^ 1^11 el ^(171) ^ :^efl^ ^^(175)^1 ^^^sl<H Sicf. 

<79> z^- c-llo]El>«d(171)^ ^o] oj:o_x^^ ^ 7H-i-ol igo^ x^si\. 

2] ^^(173)^ '=>]^^. H.efl<?l ^^(175)^ 7llolE ^^(121)^ ^^^S. 

^^(173)21- Ti\]o]B^^a71)^ ^^^o] 9X^. 
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<80> c-HolEi-aCm) ^ ^£11^1 ^^(175)^ 711 ojM^C 121)21- ^>^7l-;^ls 

^ wl^i*j-ol 2)-^ 1-^^ ^^^^l-ol. cl-€- 1-^4^ ^^^o] 

<8i> <^7lA^, TllolH ^^(124). «}-£^Ul54). dfci^ ^^(173) ^ ^^(175)^ 

«vn^ S^;^l>iBl(TFT)» 9X^. 
<82> t-il^^lBl^Cm) ^ :=efl<?l ^^(175)21- ol^.^ 7l-^;^l;^l ^£^1(154) ^ Tllo] 

S ^<?lel-(140) ^<H1^ ^Sj-fl-it S.^ -6-71 <^l^ol^ iJ:el-(180)ol ^^^£l 

^cf. ii:^Bl-(i80)^ tllolE^Ai(i7i)o^ ^^.^l- ^g^loi ^^(175)^ -^e^^^ 
^^$\ :^x^(lS2, 183)* 7>xlal 9X^. 

<83> :a.J:^(180)^ SEtb TflolE ^<a^(140)2l- ^711 7llolEAl(i21)Sl ^^f-l- :E.5ltfl^ 

^xg(18i)^ ^Jl, ^^^(125)^ ^ 2fl:^(126. 127)» ^^-^ 

^elvfl^ ^^o^ ^^(184, 185)* 7l->^lJl $X^. 

<84> :aJ:^(180) ^ofl^ ITOCindium tin oxide) IZOCindium zinc oxide) ^l-?!^ 

l-^iS ^^l^'H^ ^^(190)2l- ^^o^ ^^11(91, 92, 

95, 96)7> %^iS]o] o;icl-. 
<85> ^^(190)^ T^^(183)* ■f-^V*^ :E.211^ ^^(175)52}- o^^slol e|lo]tl 

^^^^cf. 711oi:e w-;,i|(9i)<a). DiioiE-1 ^;(fl(92)^ 

^^3(181, 182)* -i-511 7llolE^(i2i) ^ cllolEiAl(i7i)o) ^«-«.oil z^zl- o^^£lo:| oj^o. 
^, 7llolE>a(121) ^ C-flolE-l^aC 171)51 #-^^3l- 5!l-^ S]S ^^l^l-ol ^SVAj^ 
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ii^^Voi 711 oiM^( 121)^1- t-flolBl^Cm)^ -a^s:>^ n^-^ ^3: -^;^11(95. 

96)^ T^^(184. 185)^ ^J:^(125)^ st|S.(126. 127)<=H] ^^^1^ 

<87> PCB(550)ofl ^til5]ol Aij: 01-^(600)^ ZLSfl^ ^1^71 (graphic 

control ler)(£^l§]-^l ^^)S-^Ei RGB t^l^lB^ <0^(R, G, B) ^ ojo) ^^,]^ 

'^J^ ^:i:(input control signal), <^1S ^7] ^s(vertical 

synchronizing signal, Vgync)^ "r^^ "^'^1 (horizontal synchronizing signal, 
Hsync). l-^(main clock. CLK). t^]o]B^ 9l<^]<^]^ ^^(data enable signal, DE) ^ 

■i: ^l^^fet^. ^S. ^l^H^CeOOfe ^31* TflolE ;tflol Alj^ n1 cfl 

o]B] ^]o] Aljis. >^J>^^^>ji ^S.(R, G, B)# 5.^1^ 2:^^1(300)^ 

'S'^^ -¥-(700)3. xfl:e.xflji n'=>]^ ^Is ^s(r', g', b')^ ^o]b\ ^ 

^^(500)3. tfl^'di^l-. 

Al^)- ^^(vertical synchronization start signal, STV), ^ ^ 

^^ Al7l* :*llo1«>^ TllolE ^s. AiJKgate clock signal. CPV) ^ Tflols ^ ^ 
>-o^ ^o. ^^g^].^ TiiojE ^ •yoflol-i- Ai:£(gate on enable signal, OE) 
^. <^lf^<^l^i TflolM ^ ^oflt^ll: ^^(OE)s]- Thiols ^^(CPV)^ ^-^ 

^(700)<H1 ^12: ^71 

A] J: ( horizontal synchronization start signal, STH)^ c1]olBl>«d<Hl «1)^ eflolB] 
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^•a-^ ^xCload signal, LOAD TP), cll<5lEi ^<^^^ ^^^^ 

^1^1^ ^1^ ^^(RVS) ^ c]l<5lE^ -tl^Cdata clock signal. HCLK) 

S ^ ^«a-(Von). ^^I'^IS ^*a-(Voff) ^ 71^ ^^(270)011 

(400)ofl ^-^tb^. ^e^:^ A2i ^3-^^^(800)^ a^l ^^]^ ^S-S^ 

^ TflojE ^ ;^<g-(Von)* ^^-aCSLoff, SLon)^ *«fi ^ TflolS IC(440)«^ 

^^^t^. Stir TflolE ;^lol X]^ ^ Thiols ^ olollo]^ ^:£(0E) . 7\]o]^ Alj^ 
(CPV) ^ A]^ ^:^(STV) ^1<>I ^Jl-aCCSl-CSS)^ -i-^><>^ TflolM 

IC(440)<^1 ^IS. ^-^^cf. 
<9i> . TflolE ^:g.w.(4oo)^ Ai^ ;^l<H^(600)S.^Blfil TflolS ^:^<^1 i^s)- 

^1 :^^KQ)» €^^m4. -^^1<^1 cflojEi ^^«.(500)^ Al^ ;^lo]«.(600)S.^Ei 

^ ^^<H1 ttfel-, ct^^XQ)!- i^*>^ rfl^ 

-tlsCR'. G', B')ofl cfl-§-*V^ ^5^^^(800)S.^Bls1 o>^^::i ^j^i ^^^-^ c-l] 

frame) 7flolEAi(G 
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l-Gn)<=Hl ^^}<=^ TflolM ^ ^^(Von)* 917}^}^ S.^ t^]o]B\ Al^* 0I7]. 

^1<H <dS(RVS)7l- ^^5)1^ Cf^ 5.2]]^ Si c-llolBl Al^oj ^A^o] \3}=^V\.. 

<92> o] >^4*>^1 ^^^4. 

<93> ^7] ^J:(STV)« ^ TilojE IC(440)^ ^S^^ 

WOO)S.^^]^ ^ ^SJ-CVon, Voff) ^ TflolS ^ ^«a-(Von)* ^^^}^ ^ ^1^1^ 

'Jd(Gi)AS- #^^t:1-. o]H 7llolEAl(G2-Gn)ofl^ TflojE ^2 ^oj.(v^j^)o] cl7].5] 

^}<=^ S.^S\J1, ^ ^o]B\ ^^7} 4:^>(Q)» 

^ ^^7l(Cic, Cst)^ #^^1 ^SSl^, ^ ^;5^11 TllolE IC(440)^ Tfl 

<94> ol5)^ <?!^^ £€• TflolE^oi] TflojE ^ ^<a-(Von)^ ^<=H-£ ^^-^i) o] 

7}^ TflolM IC(440)fe- ^A>7l- «Sel^ (carry) ^« 

^:£^(323)* ^ TllolE ^-g- IC(440)<^1 ^l^tt^l-. 

<95> 7fl2l A]^^ «vo. =^ ^|olE IC(440)^ ^}^7}^] ^^^o_S. ;^>^4 

Tll^lS^oil tfl^ ^A>» ols- xi>^i^ 7fle:j ^^>a(323)* 

^ 711 olM IC(440)oll ^^tlri^. olBl^V o.^ TllolM 

IC(440)^ ^^l-ol *V Seflojol ^sL^cf. 
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<96> olsi)- ;y-ol, ^ a^l^ 2:^^1(300)<H1 ^wl^ ^ 

^^(323)^ TllojE IC(440)« ^^^1^171 ^^S] ^o^s]. ^]o] X]^. ^ 

(SLoff, SLss. SLdd, SLon) ^/a^ >I1<H ^^^(CSl. CS2, CS3)# Bfl^l^V^^., ^iS. ^ 
^tt ^^a- ^]-<=>]y} ^'H^^. <^1<^1 ttl-ei- ^^^> °fl^ 

S^l^ 2:^^1(300)'^1 ^-f ^^>a ^<a-^>7> #ol§o.^>j*i ^ 

<97> Dl^ol, ^ ^i^o^ ^Al<^l<^lAi^ a^l^ 2:^^1(300)^^ 7}^ o\^6\] 7]]o]^ 

olm is ^^^(SLoff)2l ^-I^J-^ ^^^1?^ C-l^ 'JV^^^ TflojE 

<98> s*v, ^ ^Ai<^i<^i 3.71 ^>oi7> €■ ^ ^'a- 

^ 3£||H.(126) A>oloil s-^^oi sfls.(128)* ^Jl FPC(511)^ Sl^a'S^l -jO^-aCS^l^V^I 

^^)^ ^ ^'a- ^ ^"a-^ '?i7]-tbt:i-. o]^7ii ^ ^-f . ^ ^-a- 

^^^oj Bflcfi^ s.^ iifl = (128) A>olo^ ^oj- ^>7V ^1^1^ cflA] 5i}l = (l28)^ i^'a^ ^ 
^^^^ ol^H-S. 31(1^(128)^ ^^slr;-1al-:£ ^j^^ 

^ o]M: if-^V^ ^a-^l-o^ ^^^S. 2000\i 8^ 29^<^] 

^T^V ^^3lA» x^>^ilA-1«^l >a->Hl«>7ll 7l;^l|£|ol o^trf. ^s] <:^7H1 oi^^o.^>)t| 
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^A> ill = (323p)l- <=>]J^^}c^ 7llolH^(Gi-G„)^ ^Bfl* V/I ^A>^ ^ ^4. ^, ^] ^ 
A> 341 = (323p)l- S^^m n]o]^ ±S. ^^^(SLoff) 4i;^>(Q)* € 

^^)» <^1-g-*H ^ cll<^lBl>y(Di-D„)«Hl t-floiEi ^A> Ai^^ ^^«1-:e.s., TllolE 
^ €SJ-(Von)*='l Tll^^lS^^ofl ^^]^ ^^V ^'a-5J:<^l cfl-§-^l- 

olm>{d(Gi-Gn)<^l ^^Vl ^-^Vfl- ^S^V^a. :Ee|°J(laser trimming) ^^1 ^-i: 

<100> tc)-&|-A^ TflojE is ^oj. ^^^(SLoff)^ c,l-§-^><^ 7llolE^(Gi-Gn)2l VI ^ 

<ioi> oj-A-l ^^x^^ ^AHloflA-l^ 711 o]E IC^^I- c-flolBl IC7> JL^m 

2:^^1(300) ^<^1 ^Eil^ 21^ ;^-foil ^'^^VsaAM-. cflolE-l 

ICl- FPC ^oil ^2}-^>7lul- ^^o^ FPC 7]:^* ^^^1(300) 5l-^<^1 -^^^^>J1 ZL ^ 

oil ic» ^ 9X^. TfloiE ^/H^ 

1^-11 ^iBi ^^-^7> E^^l^Bm TllolHAl, C-HojE-l^ -^^l- :^<^t!: ^^-^S. S 

^1^ S^^l(300) ^<=H1 ^^^^^ ^^^]^ ^ ^4. 
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<i02> o]&|^ ^ ^^c^ 7fl^^ a^l ^^l^i?]: oi-qe|- cf^ ^;^]. ^g-^jofl:^ ^ 

tifl^l^ nfl, ^oj- a.7l ^A-lcflS ^>^|S. Wfl^l^l-o^ ol^tl- ^V^^l^ 

-a ^-l^J-* ^^^^ TllolE ^^^^ ^ ^t:!-. 

<i05> oi^^i-oflAi ^ ^i^sl wV^^lt!: ^^HHl cfl^H ^Ml^l-Tll ^^^>5i^l'?]: ^ ^'^^ 

71^ 711^^ oi-g-^ ^'a;^>sl o^ei ^ 711^ ^Bll ^ 
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[^^1]- 11 

;^ll XAl 

^^^^ ±7\, 
^7] i^^l db^^Hl ^^Sl<H 

^7] m ^ ;*I12 S^l ^S.^, ^7] i^^l di^> ^ ^7] ^± o]^S\o] $x 

ji, ^7] ;Hii >ii2 a^i ^x^a^ ^'a-* ^^^>^ ^'a- 

O. ^u^^ ^^^^ 

21 

^li^J-'^l-^i, 

>a-7l ^^2] ^<a- ^^^^ ^7] <2fl^i a^lc^o^ S.^o]6\] ^^]B\o] 
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{^^^^ 31 

41 

^]2*J- ^l3*J-<^l^i, 
[^^^J- 51 

). ^€ ^'a- ^^^(SLdd) ^ ^^1 ^"S- ^^^(SLss)* S.^] 
[^^^J- 61 

71 TflojE ^#Al(SLoff). >a-7l ^^1 ^^Ai(SLss). ^71 

^(SLdd) ^ -^71 TllolE ^ ^oj- ^^Al(SLon)^ ^jos. tifl^jijcH *-n^ S.^] ^j-^] . 

[^^^J- 71 
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6\]y7}^] ^>Alo^ AJS-O. ^ o^^^ s.^] 

81 

^7] Al ^ :^]2 SA] ^7] ±7]- ^ ^7] 21-^ ^-^Jz]- o]^^o] 

9X^, ^7] m £^ ^12 SAl ^^^21 ^-§-.^11 ^Att A^ ^^1: ^^^V^ ^^^2^ 

91 

^71 ^^^4 ^7l ;H]cH Aij^Aloil ^7l^o.^ 'S^slol o;^^ ^ 

101 

;^l9«^<^Mi, 

111 

^19*^-011 A^, 

^7l z]- ^^^^ >a-7l '^^ ^Al^S: ^ofl ^^^s\o] oj^:^ ^A] 
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12) 

^lll^'^l^-l, 

9X^ a^l ^^1. 

131 

^110^<^lAi. 

Z^- ^^^^ ^71 7}SL^^ S\S. 7]^ ^6\] ^^^O] oj^ 
[^^^ 14] 

;*lli3^ofl^i, 

151 
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